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(54) PURIFICATION OF HYDROGEN GAS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problems of a batch 
process for the purification of hydrogen gas comprising the increase in 
the initial discharging amount, the lowering of the recovery of 
hydrogen and the unstable purging amount and the problems of flow 
process comprising the increase in the hydrogen content of the purge 
gas caused by the constant purging in the absorbing step to 
deteriorate the hydrogen recovery. 

SOLUTION: This hydrogen purification process comprises the 
absorption operation to introduce hydrogen gas containing impurity 
gases into a hydrogen recovery vessel 4 to cause the occlusion of the 
hydrogen gas in a cooled hydrogen-occlusion alloy M, the releasing 
operation to stop the introduction of hydrogen gas and release the 
hydrogen gas rich in the impurity gas from the hydrogen recovery 
vessel to the outer atmosphere while keeping the pressure in the 

hydrogen recovery vessel 4 to a level exceeding the dissociation equilibrium pressure of hydrogen gas, th 
repetition of the absorption operation plural times interposing the releasing operation therebetween, the 
purging operation to release the occluded hydrogen by heating the hydrogen- occlusion alloy M and 
discharge the hydrogen gas rich in impurity gas from the hydrogen recovery vessel 4 and the recovering 
operation to stop the purge and recover the high-purity hydrogen gas released from the heated hydrogen 
occlusion alloy M. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the hydrogen gas refining method for 
removing impure gas from the hydrogen gas containing impure gas, and obtaining high grade hydrogen gas. 
[0002] 

[Description of the Prior Art] The batch type and the flow formula are known as the conventional hydrogen gas 
refining method. As this kind of a conventional batch type, what is indicated by JP,7-267607,A, for example is know 
This hydrogen gas refining method leads the hydrogen from the source of hydrogen to the container for hydrogen 
recycling, and it is made it to carry out occlusion to the hydrogen storing metal alloy cooled in the container for 
hydrogen recycling. At the absorption process which carries out occlusion of the hydrogen to this hydrogen storing 
metal alloy, impure gas collects on the circumference of a hydrogen storing metal alloy gradually, being condensed. 
After stopping the supply from the source of hydrogen, the hydrogen storing metal alloy in the container for hydroge 
recycling is heated, and hydrogen is made to emit from a hydrogen storing metal alloy, if sufficient hydrogen for a 
hydrogen storing metal alloy is absorbed. In early stages of this hydrogen desorption, the impure gas in a container is 
purged from the hydrogen storing metal alloy using the pressure to which hydrogen is emitted. 
[0003] However, in order that ****** may purge impure gas to the hydrogen gas refining method of such a 
conventional batch type, surely heating a hydrogen storing metal alloy, its initial burst size increases in it, and it is in 
the inclination for hydrogen recovery to fall at it. Moreover, for the amount of hydrogen desorption at the time of 
heating, the technical technical problem that the amount of purges is unstable since the capacity of a hydrogen storm 
metal alloy therefore differs how is ******. in addition, in the absorption process to which occlusion of the hydroge 
carried out, the property in which the hydrogen purity of ************ j s i ow gradually and hydrogen storage 
capacity falls [ impure gas ] a ****** case is in the circumference of a hydrogen storing metal alloy at a hydrogen 
storing metal alloy, it is not only inferior to thermal efficiency, but the hydrogen-absorption capability of a hydrogen 
storing metal alloy will be in the state where it is not fully harnessed, by this, consequently the switch in the heating 
state of a hydrogen storing metal alloy from a cooling state is needed at an early stage, and refining of hydrogen gas 
takes a long time — intermediary **** 

[0004] Moreover, what is indicated by JP,6-49561,B is known as a conventional flow formula. In the absorption 
process which carries out occlusion of the hydrogen to a hydrogen storing metal alloy, pouring the hydrogen contain 
the impure gas from the source of hydrogen into the container for hydrogen recycling, this hydrogen gas refining 
method makes the hydrogen which contains impure gas continuously through pore from the exhaust port of this 
container emit, and is characterized by carrying out the desorption of the hydrogen gas after that. 
[0005] However, in order that ****** may always purge impure gas in the absorption process which cools a hydroge 
storing metal alloy to the hydrogen gas refining method of such a conventional flow formula, the need and intermedi 
structure become [ drawing piping for it being not only inferior to hydrogen recovery, but presenting the inclination f 
the hydrogen content in purge gas to increase, and forming pore etc. ] complicated at it. 
[0006] 

[Means for Solving the Problem] this invention is made in view of such a Prior-art-technical problem, and the 
composition is as follows. Invention of a claim 1 leads the hydrogen gas containing impure gas to the container 4 for 
hydrogen recycling from the impure hydrogen gas line 10, and performs absorption operation occlusion of the 
hydrogen is carried out [ operation ] to the hydrogen storing metal alloy M made to cool in this container 4 for 
hydrogen recycling, subsequently While stopping introduction of the hydrogen gas from the impure hydrogen gas lin 
10, the inside of this container 4 for hydrogen recycling as with the pressure exceeding hydrogen gas dissociation 
equilibrium pressure Discharge operation to which the hydrogen gas containing many impure gas in the container 4 f 
hydrogen recycling is made to emit to the purge gas line 12 shell exterior is performed. The hydrogen storing metal 
Hoy M fter ** nd in this cont iner 4 for hydrogen recycling is m de to he t. this bsorption oper tion — disch rge 



1 operation -- inserting - two or more [ at least ] -- a time line ** -- While performing the purge process which makes 
hydrogen which carried out occlusion to this hydrogen storing metal alloy M emit, and makes the hydrogen gas 
containing many impure gas in the container 4 for hydrogen recycling emit to the purge gas line 12 shell exterior and 
stopping the discharge from the purge gas line 12 after that It is the hydrogen gas refining method characterized by 
carrying out discharge recovery of the hydrogen gas of the high grade emitted from the hydrogen storing metal alloy 
of a heating state from the refining gas line 1 1 . A claim 2 is the hydrogen gas refining method of the claim 1 
characterized by continuing until it establishes a pressure detection means 7 to detect the pressure in the container 4 f 
hydrogen recycling, it starts discharge operation after the pressure in the container 4 for hydrogen recycling reaches 
predetermined set point, and a predetermined time passes. 
[0007] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
drawing. Drawing 1 shows the hydrogen gas refiner concerning the gestalt of 1 operation of this invention. All over 
drawing, a sign 1 is hydrogen use equipment which is a source of hydrogen, the hydrogen gas of a high grade is used 
and the impure hydrogen gas which should be refined after use is discharged. Impure gas, for example, nitrogen, a 
carbon dioxide, oxygen, methane, etc. are contained in the impure hydrogen gas discharged from hydrogen use 
equipment 1 . The container 4 for hydrogen recycling which consists of an MH container is connected to hydrogen 
outlet la of this hydrogen use equipment 1 by the impure hydrogen gas line 10 equipped with the 1st bulb AVI whic 
has an opening-and-closing function. Moreover, hydrogen entrance lb of hydrogen use equipment 1 is connected to 
hydrogen outlet of the container 4 for hydrogen recycling by the refining gas line 1 1 equipped with the 2nd bulb AV 
which has an opening-and-closing function. 

[0008] Furthermore, the purge gas line 12 which equips the hydrogen outlet of the container 4 for hydrogen recyclin 
with the 3rd bulb AV3 which has an opening-and-closing function is connected. Although the nose of cam of this pu 
gas line 12 is wide opened by the atmosphere, it connects with other containers and it can also collect impure gas. 
[0009] The container 4 for hydrogen recycling using a hydrogen storing metal alloy M holds a hydrogen storing met 
alloy M (metal hydride) in the interior, and is equipped with the heating apparatus 5 which heats a hydrogen storing 
metal alloy M, and the cooling system 6 to cool, respectively. 7 is a pressure detection means (pressure gage), and ca 
detect the pressure in the container 4 for hydrogen recycling. The pressure detection means 7 detects that the pressur 
in the container 4 for hydrogen recycling rose even to the set point. Usually, the hydrogen absorption of a hydrogen 
storing metal alloy M reaches saturation mostly, and the inside of the container 4 for hydrogen recycling makes this 
point the pressure in hydrogen use equipment 1, and the pressure which carried out simultaneously coincidence. 
Heating apparatus 5 usually introduces warm water into a heat carrier path, and is constituted, and a cooling system 6 
usually introduces cold water into a heat carrier path, and is constituted. Although a hydrogen storing metal alloy M 
reacts with hydrogen gas and hydrogen gas is absorbed or emitted in reversible, this reaction is performed based on t 
hydrogen equilibrium pressure force-temperature characteristic (P-T property) in a plateau field, from the temperatur 
conditions in a hydrogen dissociation-equilibrium pressure, if it therefore cools to a cooling system 6 at the degree of 
low temperature, occlusion of the hydrogen gas will be carried out, and hydrogen gas will be emitted if it therefore 
heats to heating apparatus 5 at high temperature. On the other hand, when temperature is fixed, hydrogen gas is emit 
under a low pressure rather than hydrogen dissociation equilibrium pressure (plateau **). 

[0010] Next, the hydrogen gas refining method is explained. Since impure hydrogen gas arises in the hydrogen in 
hydrogen use equipment 1, an absorption process is performed periodically. An absorption process consists of 
absorption operation and discharge operation. In absorption operation, the 1st bulb AVI is opened and other 2nd [ th 
and the 3rd bulb AV2 and AV3 are closed. Thereby, the impure hydrogen gas in hydrogen use equipment 1 flows the 
impure hydrogen gas line 10 and the 1st bulb AVI into the container 4 for ****** hydrogen recycling. At this time, 
operating a cooling system 6 and cooling a hydrogen storing metal alloy M, occlusion of the hydrogen is carried out 
a hydrogen storing metal alloy M, and impure gas collects on the opening section around a hydrogen storing metal 
alloy M gradually. 

[001 1] This absorption operation is performed, the amount of [, such as nitrogen and a carbon dioxide ] impure gas 
collects on the circumference of a hydrogen storing metal alloy M gradually, and when the hydrogen absorbed dose 
becomes less, the pressure in the container 4 for hydrogen recycling rises. If this pressure buildup is therefore detecte 
for the pressure detection means 7 and the pressure in the container 4 for hydrogen recycling reaches a predetermine 
setting pressure, while closing the 1st bulb AVI, only a predetermined time opens the 3rd bulb AV3, and discharge 
operation to which the hydrogen gas containing many impure gas in the container 4 for hydrogen recycling is made t 
emit to the purge gas line 12 shell exterior is performed. Although it is desirable to prevent certainly that a cooling 
system 6 makes an operation continue in that case, continue cooling a hydrogen storing metal alloy M, and hydrogen 
gas is emitted to the failure of pressure from the ****** hydrogen storing metal alloy M, it is possible to stop a cooli 
system 6 temporarily. On the other hand, heating apparatus 5 presupposes that the operation has been stopped. In sho 



discharge of the hydrogen from a hydrogen storing metal alloy M is suppressed as with the state of the pressure whic 
exceeds hydrogen dissociation equilibrium pressure (plateau **) for a hydrogen storing metal alloy M. 
[0012] *********** * ? high-pressure impure gas is emitted to the circumference of a hydrogen storing metal alloy M 
the purge gas line 12 shell exterior (atmosphere) by this, and the pressure in the container 4 for hydrogen recycling 
declines with the amount of gas purges. When making the impure gas from the purge gas line 12 emit to the 
atmosphere, in order only for a predetermined time to make impure gas purged from the state of the fixed differentia 
pressure of container for hydrogen recycling 4 internal pressure which reached the setting pressure, and atmospheric 
pressure, the flow of purge gas is stable. The reason which the amount of purge gas for hydrogen gas refining stabili 
has the fixed differential pressure of the setting pressure in the container 4 for hydrogen recycling, and atmospheric 
pressure in the place which is not influenced by the hydrogen throughput of a hydrogen storing metal alloy M. 
[0013] If the 3rd bulb AV3 is opened, a predetermined time passes and the pressure in the container 4 for hydrogen 
recycling declines, while closing the 3rd bulb AV3 and finishing discharge operation, the 1st bulb AVI is opened 
again. A cooling system 6 makes an operation continue. Thereby, after the impure gas around a hydrogen storing me 
alloy M has decreased, absorption operation for the second time is performed. If the pressure in the container 4 for 
hydrogen recycling rises even to a setting pressure again, the hydrogen absorption to a hydrogen storing metal alloy M 
i.e., absorption operation, will be made to perform after ****** discharge operation of the impure gas in the containe 
4 for hydrogen recycling mentioned above if needed by continuation of absorption operation. A deer is carried out, it 
prevented good that the hydrogen-absorption capacity of a hydrogen storing metal alloy M declines gradually under 
influence of surrounding impure gas by discharge operation of impure gas, the stable hydrogen-absorption operation 
the hydrogen storing metal alloy M is secured, and it is hard to bring about the degradation of the container 4 for 
hydrogen recycling. Thus, if occlusion of sufficient hydrogen for a hydrogen storing metal alloy M is carried out, wh 
suspending a cooling system 6, the 1st bulb AVI is closed, an absorption process is ended, and it shifts to a purge 
process. It can also know that occlusion of sufficient hydrogen for a hydrogen storing metal alloy M was carried out 
from the pressure in the container 4 for hydrogen recycling having risen even to the setting pressure. 
[0014] ************ impure gas is made to emit to the purge gas line 12 shell exterior (atmosphere) at a purge 
process, without being absorbed around a hydrogen storing metal alloy M, while operating heating apparatus 5, 
opening the 3rd bulb AV3 and planning hydrogen desorption from a hydrogen storing metal alloy M. While hydroge 
is therefore emitted to the operation of heating apparatus 5 from a hydrogen storing metal alloy M, the impure gas 
around a hydrogen storing metal alloy M is extruded from the container 4 for hydrogen recycling. Thus, if the impur 
gas in the container 4 for hydrogen recycling is fully emitted, while closing the 3rd bulb AV3, it shifts to a discharge 
process. 

[0015] The pure hydrogen which opens the 2nd bulb AV2 and is emitted from the heated hydrogen storing metal alio 
M is led to the refining gas line 1 1, with the heating apparatus 5 operated, and it is made to flow into hydrogen use 
equipment 1 from hydrogen entrance lb at a discharge process. Thus, if pure hydrogen is fully emitted from a hydro 
storing metal alloy M, while stopping heating apparatus 5, the 2nd bulb AV2 is closed and a discharge process is 
ended. It can know that hydrogen was fully emitted from the hydrogen storing metal alloy M because the pressure in 
the container 4 for hydrogen recycling declines. 

[0016] Thus, another hydrogen use equipment 1 can also be made to flow back as well as the ability to make the 
original hydrogen use equipment 1 flow back, after refining the hydrogen gas discharged from hydrogen use equipm 
1. Moreover, it replaces with hydrogen use equipment 1, and the hydrogen gas which has impure gas can also be led 
from the other sources of hydrogen. 

[0017] The operation of the switching operation of each bulb AVI, a bulb AV2, and a bulb AV3, the pressure detect 
means 7, heating apparatus 5, and a cooling system 6 is shown in Table 1. As for a black painting portion, a setting 
pressure and heating apparatus 5, or a cooling system 6 shows [ each bulbs AVI, AV2, and AV3 / the inside of an op 
state and the container 4 for hydrogen recycling ] an operating state, and, as for a white coating portion, under a setti 
pressure and heating apparatus 5, or a cooling system 6 shows [ each bulbs AVI, AV2, and AV3 / the inside of a clo 
state and the container 4 for hydrogen recycling ] a non-operating state. As shown in this **, at an absorption proces 
absorption operation (** shows to Table 1) which opened only the 1st bulb AVI is performed, operating a cooling 
system 6 and cooling a hydrogen storing metal alloy M. While the impure hydrogen gas in hydrogen use equipment 
flows the impure hydrogen gas line 10 and the 1st bulb AVI into the container 4 for ****** hydrogen recycling and 
absorbed by the cooled hydrogen storing metal alloy M by this, impure gas collects on the circumference of a hydrog 
storing metal alloy M gradually. 
[0018] 
[Table 1] 
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[0019] Impure gas collects on the circumference of a hydrogen storing metal alloy M, and if having reached the 
pressure detection means 7 therefore at the set pressure is detected, discharge operation (** shows to Table 1) will be 
performed. That is, with the cooling system 6 operated, the 1st bulb AVI is closed and the 3rd bulb AV3 is opened, 
the pressure in the container 4 for hydrogen recycling declines by carrying out the predetermined time which set up t 
discharge operation ** beforehand, absorption operation ** will be performed again. In the example of Table 1, 
absorption operation ** is performed 3 times and, as for absorption operation **, line intermediary **** should just 
perform discharge operation ** two or more [ at least ] times on both sides of discharge operation ** twice. In additi 
when having replaced with performing discharge operation ** predetermined time, and having reached the pressure 
detection means 7 therefore at the minimum of a set pressure is detected, it is also possible to end discharge operatio 
**. In this case, what is necessary is just to perform die start of discharge operation **, when having reached the 
pressure detection means 7 therefore at the upper limit of a set pressure is detected. 

[0020] The operating method of the hydrogen gas refiner of a flow formula is shown in Table 2 as an example of 
comparison. As for a black painting portion, an open state and heating apparatus 5, or a cooling system 6 shows [ eac 
bulbs AVI, AV2, and AV3 ] an operating state, and, as for a white coating portion, a closed state and heating appara 
5, or a cooling system 6 shows [ each bulbs AVI, AV2, and AV3 ] a non-operating state. As shown in this **, at an 
absorption process, the 1st and the 3rd bulb AVI and AV3 are opened operating a cooling system 6 and cooling a 
hydrogen storing metal alloy M, and the 2nd bulb AV2 is closed. However, the function as drawing is given to the 3 
bulb AV3. While the impure hydrogen gas in hydrogen use equipment 1 flows the impure hydrogen gas line 10 and 
1st bulb AVI into the container 4 for ****** hydrogen recycling and is absorbed by the cooled hydrogen storing me 
alloy M by this, the impure gas which collects on the circumference of a hydrogen storing metal alloy M is 
continuously emitted to the purge gas line 12 shell exterior (atmosphere). 
[0021] 
Table 21 




[0022] While stopping a cooling system 6 and operating heating apparatus 5, it considers as the state where only the 
3rd bulb AV3 was opened greatly, and ************ impure gas is made to emit to the purge gas line 12 shell exter 
(atmosphere) at the purge process performed succeedingly, without being absorbed around a hydrogen storing metal 
alloy M. While hydrogen is emitted to heating apparatus 5 from the hydrogen storing metal alloy M therefore heated 
this, the impure gas around a hydrogen storing metal alloy M is extruded from the container 4 for hydrogen recycling 
Thus, if the impure gas in the container 4 for hydrogen recycling is fully emitted, while closing the 3rd bulb AV3, th 
2nd bulb AV2 is opened and it shifts to a discharge process. The pure hydrogen emitted from the heated hydrogen 
storing metal alloy M is led to the refining gas line 1 1, with the heating apparatus 5 operated, and it is made to flow 
into hydrogen use equipment 1 from hydrogen entrance lb at a discharge process. If pure hydrogen is fully emitted 
from a hydrogen storing metal alloy M, while stopping heating apparatus 5, the 2nd bulb AV2 is closed and a discha 
process is ended. 
[0023] 

[Effect of the Invention] According to the hydrogen gas refining method concerning this invention, the following eff 
can be done so so that I may therefore be understood by the above explanation. 

(1) A hydrogen storing metal alloy can be made to be able to absorb more hydrogen gas as compared with the 
conventional batch type, and a hydrogen refining throughput can be raised at 1 time of the absorption process of hav 
absorption operation and discharge operation. That is, since ******** impure gas is therefore emitted to performing 
discharge operation around a ****** hydrogen storing metal alloy, it is suppressed by the absorption operation 
occlusion of the hydrogen is carried out [ operation ] to a hydrogen storing metal alloy that originate in ******** 
impure g s nd the hydrogen- bsorption c p city of hydrogen storing met 1 Hoy f lis to the circumference of 



J hydrogen storing metal alloy on the occasion of the absorption operation performed two or more times. Thereby, the 
hydrogen-absorption capability of a hydrogen storing metal alloy will be in the state where it is harnessed good. 
Consequently, a hydrogen storing metal alloy can be made to absorb a lot of hydrogen, without extending the time 
which the absorption process to perform takes remarkably, cooling. In addition, it becomes possible to shorten time o 
the whole which it not only excels in thermal efficiency, but it becomes unnecessary to switch a hydrogen storing me 
alloy to a heating state from a cooling state at an early stage, and refining of hydrogen gas takes. 
[0024] (2) Discharge operation is performed by making the hydrogen gas containing many impure gas in the contain 
for hydrogen recycling emit to the purge gas line shell exterior as with the pressure which exceeds hydrogen gas 
dissociation equilibrium pressure for a hydrogen storing metal alloy, and it is not necessary to heat a hydrogen storin 
metal alloy. Therefore, since it will therefore be decided that it will be the differential pressure of the pressure in the 
container for hydrogen recycling and the pressure of the exterior made to emit and the capacity of a hydrogen storing 
metal alloy is not [ how ] related, the amount of purges accompanying discharge operation is stabilized. In addition, 
since it is not necessary to carry out ****** heating at discharge operation, the increase in the amount of hydrogen 
desorption accompanying discharge operation is suppressed, and decline in hydrogen recovery is prevented. 
(3) Since impure gas is therefore purged by discharge operation, as compared with the conventional batch type, the 
high impurity concentration in the container for hydrogen recycling at the time of one absorption process completion 
will decrease. Consequently, the amount of hydrogen desorption which is needed for purging impure gas at the purge 
process performed succeedingly not only decreases, but the time which a purge process takes becomes short. 
[0025] (4) According to discharge operation and a purge process, since impure gas will be purged intermittently, it u 
the hydrogen gas refiner of simple structure, and as compared with the hydrogen gas refining method of the 
conventional flow formula which always purges impure gas on the occasion of an absorption process, it not only 
considers a hydrogen storing metal alloy as as [ of the pressure exceeding hydrogen gas dissociation equilibrium 
pressure ] by discharge operation, but the increase in the hydrogen content in purge gas is suppressed. Consequently, 
excels in hydrogen recovery. 

(5) According to the claim 2, in order that only a predetermined time may purge impure gas to a setting pressure in th 
****** case, it not only excels in operability, but the amount of purges of impure gas is stabilized further, and the pa 
and the recovery efficiency of hydrogen gas improve. 

[Translation done.] 
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mx<m.\mmzi 0. mm&i&Mnxmmfc 
jjVfmv?mtfxcoimx'ftmiziBiT-t& z t #a» 

w zoxoiz Lx*mM&&Miz+tt%*.mmm 
ztitz%t>. #mm6t:ft±-tzkmz. muwr 
a v 1 *n tT®flia:e*«T l . ^-^xmznnt 

frt>m&zbtfx-z&. 

[0014] n-isimx-it. naai3i5 z#mzitz> 
tmz. ft3'^k/AV3*M&, *.mm£&Mfrt> 
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Ztll . Z<7)£ o lz UT*S@JR^4 ft<Kffi0Xifi 

[0015] StfJUSTtL M^S 5 
iT. £2'tt':rAV2He&. »^^7kS®]^^ 

#3 . *£AP 1 b*><!>*£f!l/B§iBl tcs£A$-££. 

ftjti$*i*:£<!>. M!SIB5S:#±$-lirSi:«fc:. SS2 

[0016] <i<o«j: o tz. *.mwmm 1 *6%b3*l 

t:Am#zmmmz7c<r)*.mflmm 1 

£ t #~cz hzt am. m*.mnmmw 1 fcssss 



*1±, *^flfflHSltcft^T^fl!l«0*SiS*^S<>r 

[0017] fll fcfcL ^A/l^AV 1 . *)V7KV 
2. ^7AV3«>IlfllllfK Efitfctti#87, ftffi& 

a5at^aeig6<r)f«(i^^. im^ma. 

AV2. AV3*«IB*tfl. *^HUR^S4 

ftm5ZKjjmsizM»3m 5X(i&agia 6 

S£^U a^OgfriHi. #A/I^AV1, AV2, A 
V3*Wflt®. *3£@JR^4rt3{p1££E*5l^Mtffc 

10 M!Sia5XJi^a^a6*«^^irtjttss-^-r. p» 

©HSUlg-m. &S8SB6 
T^K^Rm^M^aL^tlll A/l^AV 1<D* 

4V\ OAVm 1 W/AV 1 $-aoT*^0JR§S4 

*mffi£^Mnmw&mtfxi)<mizigt&. 

[0018] 

[XI] 



\r<Ar-Z AV1 





I © m.OM(frl 



[0019] *^®^^M«o^Ht^ttXfX*Jj8f 
0. ffi*ftaj^K7fcioTa^fcgLfc£fc#&iiS 
$fut=Sr^>. ftJiJSff (SlfcOTScf ) £fr3. 

l£f8t, S3A/^AV3^S<. CKOStfiiifftZ)* 
ltf>0fm. ©JKiifftDS:3 0fTl,\ Jfc{iJSff02: 2 HI 
ffodfcfcfUT. ffi*t*ffl#87fc«koTS8aEEtf>T 

*«iaj#a7 t«to-cs^Eo±Kta Ltizt wmm 40 

[ 0 0 2 0 ] H2 tfct Ji5&0»fc LT 7 a-5&9*3t# 



*^AV1, AV2. AV3imV3Bffif£.Wimm 

ArtofAVl, AV2 , AV3imm&vtzirmgM. 

M^tMaSfflLKW^m , *3aW^AV1. AV 
3£gf!#. ^2A^7"AV2^fflt5. IL. $3'^ 
rAV3W±, K l 5fcLTW«|g5--5-i.T&S. .Iflfc: 
J: 9 . *3lfWi§Sa 1 rt^Jfok**'X*^tt*#^x 

7^ y 1 oat/m 1 rt)v?Av 1 £ffloT*smJK§« 
fttc, ^im^M^mizmih^mxtiin-^ 

[002 1] 
[212] 





[0 0 22] 5l#«V^Ttf*>it-5^-yXgT1i. J$aJ*50*^B6$:f|tjh^Taniaia5*#»$-fr& tftfc. ^ 
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3A^AV3<D*£:*£<li§Vx£*t<Si: LX. *S® 
g53^:/AV3£B!t£i:ftfc:, 

AV2?riBv^T»:aa:sfc^tf-rs. »ajxg-c«. jn 

MA>&;Rai£ft£*i^**£fSa!#X74 > 1 Hzm 

# . **¥um i izxmxn i b*^igA$-y-s . * 

[00 23] 

( 1 ) «!RiifratfKffiS#S-#r5 1 0<DiftJRlS 
lift Z t WTZ t . *3S*K£&fc*** 

[0024] ( 2 ) JScaJtifm. *3MK&ft£*%* 
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£K**Srv». mix. *H*fNcftd'<c-5;jB4. *^ 
WB«L!5fW)T. £5£-ftr&. BUT, JfciBSftfcff 

ixwk-r&mmwx'. nmrnzw o*.mmz 

[0025] ( 4 ) KJRlgfclS! LX^&tl 'Xkim* 

20 Jt-axmiz* *) , to^*^^^-^* i t 

30 X****nH. 

1 : *#HJ|J8aL 4 : ftSIBMKHk 5 : 108901, 

6 : ftM. 7 : ffifflJWl#8L 1 0 : 

94 >\ 11: ^SXfX^-fy, 1 2 : 

V. AVI AV2 :%2Wf^ AV 

3 : M : *3M»d6. 
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